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Introduction 


Studies on the insect embryology, especially on embryonic development has been worked by 
many authors and their material belongs mostly to Diptera, Orthoptera, Dermaptera, Hymeno- 
ptera and Odonata. But in Japan there have been investigated in details since earlier age some 
works on embryonic development of Lep. Heterocera i,e, of tusser-worm, Antheraea pernyi, Rhodi- 
nia fugax and rice-stem borer, Chilo suppressalis. So far as the author is aware, a work on 
embryonic development of Rhopalocera can hardly be seen in this country. In comparison 
with studies of other orders has some technical difficulties as follows: 1. In making serial 
sections it is necessary to obtain materials of the same period of development. 2. Hard egg- 
shell enables to observe the state of development of this embryo from outside, so the serial 
sections including the embryo and yolk are necessaly in the present study. However the handling 
is difficult because the egg is smaller in size. Against these difficulties the author observed the 
embryonic development of Pieris rapae from 1962 to February, 1964. And the present paper deals 
with the results of his observation. 

The author acknowledges his hearty thanks to Mr. M. Yamacucui, Toyama University, for 
his kind guidance and encouragement during the course of this investigation and to Mr. H. Anpo, 
Sugadaira Biological Laboratory, and to Dr. T. Smrsozu, Kyushu University, for their valuable 
advices. 

Material and Methods 

The materials used in the present work are eggs of Pieris rapae crucivora Boispuvat. 

In 1962 and 1963 they were obtained at Toyama city in Toyama prefecture and at Mashita 
county in Gifu prefecture. In Japan eggs of Pieris rapae are easily and always obtained from the 
end of April to the end of October. Therefore, the eggs were most suitable as materials of a 
study on the embryonic development of Rhopalocera because of easy and sufficicient supply. After 
many unsuccessful attempts due to the difficulties above mentioned the author found the following 


method gave most favorable results. A great number of fresh and energetic female collected in 
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the field and were kept in the insectarium in the laboratory. There, by means of Ricuarpn’s method 
a female generally laid 40 eggs on an average, when the temperature was kept at about 25°C and 
TOKINASHI-DAIKON was used as their food plant. The eggs were divided into some groups of 
20 - 25 eggs, and were kept in the incubator, where they were kept until just before used for 
this experiment. 

The temperature was conditioned 28 - 30°C, and lighted day and night about 30 cm. above 
the eggs with a NATIONAL 10W fluorescent lamp. This temperature was easily kept through the 
year and this condition pressed the velocity of development of the embryo more rapidly than natural 
one. The eggs after being kept in the incubator for proper time were fixed in Carnov’s fiuid for 11 
minutes or in Bouin’s fluid for 30 minutes. In this fixation the contraction occurred and there 
appeared a gap between the egg-shell and the egg contents. This phenomenon, however, has no 
influence to study in the present work. Then the eggs were kept in 80 per-cent alcohol, where 
the egg-shells were broken off by metalic needles and taken away. After the chorion were 
removed, they were stained with eosin and were dehydrated passing through the alcohol series for 
about two hours, and imbedded in paraffin in the ordinary method after passing through toluol 
and toluol-parafin. They were sectioned serially in eight-ten microns in thickness with a 
microtome. The serial sections were clarified with xylol, were stained with DErArrEgrp's haematoxy- 


lin as usual, then they were mounted in Canada balsam. 


Observation and Discussion. 


Structure of the egg at oviposition. 
The just deposited egg is white in colour, trancated bullet- or cone-shaped, with its long axis 


0.55-0.60mm in diameter and with its short axis 0.27-0.29mm. Every egg differs in size, probably 














Fig. 1. Longitudinal section 
of a freshly laid egg. 
Fig. 2. transverse section 
of a freshly laid egg. 
A : anterior pole. 

C : chorion, 

C.L : cortical layer. 

.D : dorsal side. 

P : postrior pole. 

V : ventral side. 

V.M : vitelline membrane, 


Y : yolk. 
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because of the difference of female’s nourishment state. The broad base of the bullet-shaped egg, 
by which it is attached to leaf, is the posterior pole of the egg and the acute pole is the anterior 
pole. The anterior region of the future embryo is directed towards the acute pole, that is, towards 
the anterior pole,and the posterior pole is occupied by the posterior end of the future embryo. 
The outermost of the egg is semitransparent and is coated with hard egg-shell sculptured in 


fine pieces. This shell is called chorion. 


These sculptures are caused by 13 or 14 fine longitudinal chitinous thickenings and by a great 
many transverse fine thickenings : longitudinal thickenings along the long axis of the egg 
decrease in their interval and some of them part near the posterior portion, joining again near the 
anterior portion. Accordingly the surface of the egg is pitted, surrounded by longitudinal and 


transverse fine thickenings. The bottom of each pit is formed by the thinnest part of the chorion. 


The areas enclo by them become gradually smaller as they converge to the center of the 
apical area. The apical portion of the egg near the center is surrounded by four areas arranged 
like the petals of the symmetrical fiower. Micropyle is seen at the center of the point. The inner 
surface of the chorion is smooth. The present author observed in Pieris rapae’s chorion numerous 
minute pores passing from the outermost to innermost of the chorion. Probably the respiration 


of the egg is done by the above mentioned structure. 


Leuxart published his opinon in his work on Lepidoptera egg : chorion protects yolk substance 
and at the same time has a structure for respiration and and fertilization.’ Many investigators 
have gained almost the same observation in other insects as the author in Pieris rapae chorion. It 
is highly possible that respiration of the egg carries by exchanging gas between outer and inner 
side through this thin pit. 

Needless to say the hard chorion protects the egg. The broad base of the egg, more simpler in 
structure in comparison with the other region, has no regularly arranged sculptings. Its outer line 
appears rather circular, not polygonal. The membrane-shaped chorion formed along the outer line 
spread outward in order to attach itself to leaf. 

Within the chorion is seen vitelline membrane which is extremely structureless, that is, the 
first membrane. When the egg is living state, presumably, this vitelline membrane is at first 
directly adherent to the cortical layer of the cytoplasm beneath it, but was separated from it by a 
space in fixing the egg. The author with the use of various reagents as fixatives, failed to 
prevent just mentioned contraction of the egg. At this time the vitelline membrane is off the 
cytoplasmic layer partially. Directly inside the vitelline membrane a cytoplasmic layer, a kind of 
boundary, so-called periplasm, encloses the yolk, and the layer is about ten microns thick. In the 
surface of the cortical layer the rapid division of the cleavage nuclei is carried on and increases in 
its number, and forms the blastoderm. In a few preparations the author made such fine vacuoles 
could be seen as are seen in vegetative cell between the yolk and the boundary part. 

It is doubtful whether this is an artefact or not during manufacturing of preparation. The 
yolk occupying the greater part of the egg is composed of vitelline sphere contained in the 
opening of cytoplasm and of fat globules. The yolk granules in the egg, sphere-shaped, are more 
or less irregular in size, but they are distributed at first nearly homogeneously in the yolk. 


It is a matter of course that Pieris rapae egg is a centrolecithal one just like other insect egg. 
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Already fixed egg is truncated cone-shaped, but farther observation makes it out the egg is not 
symmetrical in both sides, which are divided by a line with the micropyle as cardinal point of the 
less curve, and the other is ventral side with greater curve. 

In many cases the blastoderm which appears at the early development develops at the ventral 
side of the egg. Eggs which were white in colour when just deposited turn yellow as the 
development goes forward, and then orange-yellow in colour near hatching. This phenomenon is 
traced to the colouring of vitelline membrane, and not to the change of the colour in chorion, 
periplasm or yolk substance. Just at the time of this colouring the egg itself starts. its develop- 
ment. In the just deposited and fixed egg chorion is off the yolk. With the development of the 
egg the egg gradually increase in size. At the stage near hatching space can scarcely be seen 


between the yolk and chorion, but they are closely adherent to one another. 


Early stage of the embryonic development. 

It is impossible to observe cleavage of the nucleus in early development and the other 
change in the Pieris rapae egg from outside because they occur in the hard egg-shell. Therefore 
it is necessary that a whole egg should be sectioned including the embryo and yolk in this 
study. This way applies not only to Pieris rapae but also to other insects. Zygote nucleus formed 
at fertilization can be seen at one-forth of the length of the egg from the anterior pole, and at 
about 100 minutes after oviposition it starts the first division of the pronucleus, forming two 
daughter nuclei by mitosis. Thereafter through rapid successive division the number makes four, 
then eight. 

Thus by repeated divisions it increases in number. It is reported as follows : in Epiophlebia 
superstes the first division occurs along the long axis of the egg, the second division towards the 
short axis and at the third division two nuclei divide along the short axis, while the other along 
the long axis. At first each nucleus divides at the same moment. Accordingly the number of the 
division nuclei counts 2, 4, 8, 16,…27. Mitosis usually occurs in resting nuclei. 

The distribution of the cleavage nuclei, which scatter around the portion where the pronucleus 
stayed, is first limited to approximately the anterior pole, one-third of acute part of the egg. The 
whole organization of the egg at this stage is still of a kind of syncytium. 

Every nucleus is large and is almost of the same size, ten microns in diameter, sphere-shaped or 
ellipsoid. Mother nucleus and newly formed two daughter nuclei are almost of the same size 
just as by mitosis of ordinary nucleus. The large cleavage nuclei is surrounded by a thick layer of 
cytoplasm which is amoeboid-shaped, and the outer part of cytoplasmic substance is surrounded 
by the yolk. Therefor the nucleus often looks amoeboid-shaped. The cytoplasm of all cleavage 
nuclei is continuous with that of the cortical layer. 

Every nuclei at this stage contains chromatin network whose chemical attraction against 
DgrArrsrp's haematoxylin is comparatively weak. 

Eastuam in 1927 expressed his observation that in early development of Pieris rapae the first 
division of the pronucleus occurs 30-45 minutes after oviposition under natural state. However 


the present author’s investigation is as follows : the first cleavage of the nucleus occurs about 
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Fig. 4. Longitudinal section of the egg at about 160 minutes after oviposition. Each nucleus is 
migrating towards the surface of the egg. 

Fig. 5. Transverse section of the egg at about 160 minutes after oviposition. 

Fig. 6. Longitudinal section of the egg at about 200 minutes after oviposition. Anterior nuclei 
have entered the cortical layer, while posterior nculei are approching the cortical layer. 

Fig. 7. Transverse section of the egg at about 200 minutes after oviposition. 

Fig. 8. Longitudinal section of the egg at about five hours after oviposition. Blastoderm has 
formed completely. 

Fig. 9. Transverse section of the egg at about five hours after oviposition. 

Fig. 10. Transverse seciion of the egg at about six hours after oviposition. The embryonic 
rudiment is beginning to develop. . l i 

Fig. 11. Transverse section of the egg at about eight hours after oviposition. Early invag- 


ination of the ventral plate is beginning. 


A.N.F. : Amnion fold. B.L. : Blastoderm. C.L. : Cortical layer. 
C.N. : Cleavage nucleus. E.E.B. : Extra embryonic blastoderm. 
E.R. : Embryo rudiment. Y : yolk. Y.N. : Yolk nucleus. 


100minutes after oviposition under 28-30°C, and the velocity of later development is quicker at 
this temperature than under natural state. It is not clear why the above difference come out. 

These cleavage nuclei are arranged as if scattered on the surface of a sphere, within which 
many cleavage nuclei lie scattered irregularly. 

After the number of the cleavage nuclei lying over one longitudinal section of the egg ten 
microns in tickeness, reaches 40-45, those cleavage nuclei start to move towards the surface of the 
egg. . 

These moving cleavage nuclei have a long cytoplasmic tail opposite the advanced direction and 
give each unit a comet-like appearance. 

This tail, being stained with DgrArrgrp's haematoxylin as easily as the cleavage nucleus itself, 
becomes thinner as farther from the centre of the nucleus! But in some of them two cleavage 
nuclei hold in common a group of cytoplasm to form one unit. Those sections which are cut 
tangentically show that neighbouring nuclei are quite obviously connected by cytoplasmic strands. 
Evidently the fact suggests that is a close relation between the two nuclei, but the author faild to 
make out the relation. The number of the cleavage nuclei increase rapidly through mitosis while 
they move toward the surface of the egg. 

Many investigators were right in their observation that the migratory movement is caused by 
the amoeboid movement both of the cleavage nuclei and of the cell itself. It is difficult to say in 
detail how, in the whole organization of the egg at this stage, the individual elements can act 
independently in an amoeboid movement. 

Regarding amount of the cytoplasm within the egg, it is contained little within, while much 


is contained outside, that is to say, the cytoplasm is much in the zone through which the 


cleavage nuclei have passed. This fact was already pointed out by Wueetzr in 1892, Eastuam in 
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1929, and by NsrsoN in 1915. Wueerer says this phenonenon is caused by the migrating nuclei 
absorbing cytoplasm within the yolk. | 

PArrEN (1884) is famous for his study on Phryganids which treats of the mechanism of 
the migratory movement of the cleavage nuclei. l 

He states that in Phryganids both the germ-cells (cleavage nuclei) and the outlying ptotoplasm 
are subjected to some centrifugal influence which propels them towards the surface. As far as the 
author is aware, there has been no report on the above mentioned mechanism which is based on: 
experimental foundation. The author’s opinion is that the nucleus itself has no migratory ability, that is, 
even if the cleavage nucleus has factors to cause migratory movement, it should be considered in 
mutual relation between the cytoplasm and the yolk. The facts already known are as follows: 

{1) The nuclear membrane charge (+), while the plasma membrane (—) 

(2) The plasma has gel-sol reversion. 

In case of gel viscosity increases, while in case of sol vice-versa. 

Accordingly, if a factor which decreases the viscosity, the nucleus migrates towards the lower 
part. Based on the facts the following resolving should be given. In migratory movement of the 
cleavage nuclei viscosity changes according to the physiological condition within the plasm, and 
besides electrical, electro-magnetical action comes to be involved, as a result of which the cleavage 
nucleus migrates. The interval between each nucleus is constant, and there is no difference 
in size and form of each nucleus. As above mentioned the increase of the number of nucleus can 
be observed during the migratory process of the cleavage nuclei. 

Needless to say, during these movements towards the surface the increase in numbers has happened 
by mitosis. The migratory speed of the cleavage nuclei is constant almost everywhere, so that 
near the anterior pole migrating cleavage nuclei enters more into the cortical layer than 


near the posterior pole. In the inner surface of the cortical layer cytoplasmic can be seen spread- 
ingtowards the yolk. 


Phenomenon that various sizes of yolk granules begin to appear when the cleavage nuclei 
reach the cortical layer, is related to yolk segmentation. The main description of the entrance of 
cleavage nuclei into the cortical layer is that of Nexson’s (1915), in Apis. 

The author’s observation and the results of Pieris rapae agree almost with those of Easruam. 
It was already mentioned that the cortical layer is dyed easily with Dgrarrsrp's haematoxylin 
and eosin. 

The cleavage nucleus, having a long cytoplasmic tail directed toward the center of the 
sphere on which the cleavage nuclei is arranged, migrates vertically in comet-shape. These 
cytoplasmic tails are easily discriminated from periplasm, because they are dyed with DsrArxrErp's 
haematoxylin in equal degree to cleavage nuclei. 

The cleavage nucleus, when reaching the surface of the egg, takes comet-shaped or conical 
form, and the cytoplasmic tail, amoeboid-shaped, directs two or three branches toward the center 
of the egg. 

Soon later the cytoplasmic tail degenerates, leaving only the nucleus arranged over the cortical 


layer. The surface of the cortical layer is uneven, because it has an expansion outward as if 
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pressed by the migrating nuclei. The part, equivalent to the cortical layer in this stage, where 
the boundary has not been formed yet between cells, still remains syncytium. When the 
migrating nuclei reached the posterior cortical layer, in the anterior portion the uncleus has 
already commenced to form blastoderm through rapid work of cleavage. However the nucleated 
cortical layer is still without cell membranes. 

This phenomenon is the so-called superficial cleavage. It is not that in all insects the cleavage 


nuclei reaches the cortical layer of the anterior portion earlier than any other portion, but that 
they advances to the periplasm nearest from their previous positions. Consequently each species 
has its own portion where blastoderm formation should be taken earliest. Naturally the way of 
division is mitosis, since blastoderm is formed within the cortical layer : there appears a distinct 
boundary between cells with the nucleus as the centre and then plasma-membrane is formed. In this 
stage of the blastoderm formation the basement membrane of the blastoderm is not yet formed, 
that is, the cytoplasm of each blastoderm cell is connected with the underlying cytoplasmic layer 
by means of a cytoplasmic strand which disappear later. 

Soon after the surface of the egg becomes uneven, because polygonal germ-cells arrange 
themselves closely one another. An epithelial structure, bordered from the yolk within, spread 
itself, from the anterior toward the posterior face, finally the whole surface is coverd with 
germ-cell layered tissue. As above mentioned, the yolk which is stored within the egg as 
nutritious food, prevents the function of cleavage, if any. Therefore, the cleavage nuclei migrates 
into the cortical layer where there is no yolk, and the blastoderm formed through transfer of the 
rapid division. Over the sphere except the blastoderm, ,there still remain scattered many cleavage 
nuclei scattered irregularly in the yolk. 

These are the future yolk cells or vitellophags. In Pieris rapae as well as in other insects, 
vitellophags remain within the yolk and is formed of differentiating nuclei. The yolk nuclei in 
this stage are greater in number than in earlier stage, but in the more advanced stage there can 
no longer be any increase in number of the nuclei. 

Tthere is originally no difference between the cleavage nuclei which take part in the blasto- 
derm formation and in the yolk cell formation; they are approximately equal each other in size. 
However. the vitellophags, which is larger than the blastomere, surrounded by amoeboid 
cytoplasm in advanced stage, are destined to degenerate sooner or later. It is not clear in the 
beginning whether the cleavage nuclei take part in the germ-band formation or in the yolk-cell 
formation, but it is considered that each cleavage nucleus decides its own future during the 
process of differentiation. The yolk granules are distributed at first nearly homogeneously. In 
later blastoderm formation, however, they make yolk-mass around one vitellophag and are 
divided into a number of spheres from the peripheral part. But what is above mentioned is 
not very clear yet. Soon after germ-band differentiates from the blastoderm. For the first 
time the blastoderm makes an unequal partial development. The cells at the ventral side of the 
egg gradually grow enough to be discriminated from other parts with the increase of number, 
while those at the dorsal part and the basic region do not show such a changing. As the transverse 
section of the egg shows, one side of the blastoderm has an epithelial structure, while at the 


opposite side it shows a rather loose structure in which the round cells arrange as in a chain. 
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That is what is told in Sarro’s paper of 1934, on Antheraea. The whole part of the blastoderm 
excluding the anterior pole, the posterior pole and the narrow long dorsal portion combinding 
both poles, is columnar epithelium. The germ band by columnar epithelium occupies the area 
of three-fourths of the centrolateral surface in the egg. The embryonic rudiment gradually 
increases both in length and thickeness, but decreases in width. 

From the part other than germ band there differentiates later serosa and amnion. IMws in 
1925 and Hircuter in 1909 report of the blast-cells at the posterior-most portion differentiated as 


polar cell. 

They maintain as follows: If the polar cell were inflicted an injury the germ cell is not formed 
even when an adult. The decision of future organs at this embryonic-stage differs in each 
species of insects. As for Lepidoptera the decision is regulated, although imperfect. 

However so far Pieris rapae is concerned, the author could uot observe those germ cells 
differentiated into polar cells, nor could succeed in tracing and making out the origin of the 
cell. 


In many cases the germ band of Pieris rapae differentiates at the ventral side. In the egg of 
other insects, such cases are often observed too. The fact that the embryo starts its differentiation 
from the ventral side is observed, in Lepidopterous insects, in such genera as Antheraea, 
Pieris, Bombyx. It is highly possible that each species has its own portion where the embryo 
is formed for the first time in the egg. According to Ewesr (1937), concerning insect egg, they 
have their cleavage center and differentiation center and the conclusion center of embryo 
formation is situated at the posterior end, those materials are necessary for the development 
of the egg gradually scattering towards the caudal end of the embryo. Compared with the latter, 
the former is greater in the velocity of development. These amniotic folds is double. At the more 
advanced stage there amniotic fold gradually enlarge their fold, meeting by the laterally edge and 


fusing one another to form double membrane which envelops the embryo. 
The membrane which covers the egg is serosa, which envelops the whole egg. While the 


membrane enveloping the germ band is amnion. The two membranes are composed of single 
flattened cells and they are almost the same in construction. At the position where the two are 
closely attached each other, they appear as a sheet of single membrane. It is clear that the serosa 
and the amnion are formed by the blastomere and the formation starts chiefly from near the 
germ band through proliferation of the cell. The blastoderm of the extra germ band continue to 
become thinner and thinner. According to Easruam (1927), in Pieris rapae, the separation of 
amnion and serosa is probably due to progressive delamination of the one from the other, and in 
this case the amnion develops primarily from the edges of the embryonic rudiment, and it augments 
during later development by additions from the serosa. The serosa and the amnion have the same 
origin and the same starting time of development, and they are the same in the speed of development. 
JogANNssN (1929) stated that entire amnion is formed by a proliferation of the cells which margin 
the germ band, nevertheless it is possible that only the margin of the amnion is thus formed and 
its middle portion formed by delamination of cells fromthe inner face of the serosa or from cells 


liberated from the ventral face of the germ band. 


Axpo (1962) described that the process of formation of the amnion in Odonata is divided into 
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Fig. 12. Invagination of germ band and the serosa and the amnion formation. 


two types, the first type is observed on the ventral side of the germ band over which an amnionic 
anlage differentiates, the second type is observed on the amnion covering the protocephalic lobes. 
The formation of the serosa and the amnion above mentioned causes the investigation of the 


embryo into the yolk. 
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摘 要 


1) Pieris rapae crucivora BorspovaL モン シロ チョ ウ の 産 下 直後 の 卵 の 構造 と 28^C 一 30°C に 於 ける 早期 用 
子 発生 に つい て 述べ た . 

2) 産 下 直後 の 卵 は 白色 , 形 は 弾丸 形 で あり , 平均 の 大 き さ は 長径 0.55-0.60mm, 短 径 0.27 一 0.29mm で あ 
る ・ MORIMA ERT, 細か く 刻 まれ た 二 次 膜 (卵殻 ) で あり , その 内 側 で 卵 膜 が それ に 密接 し て いる . OA 
膜 の 内 側 に は 表 原 形質 層 が あり , その 内 側 に は 卵黄 が 存在 する . p 

3) 卵 の 前 方 約 1/4 の 中 央 部 に 横たわっ て いる 接合 核 は 産 下 約 100 分 後に 最初 の 核分裂 を 行なう . 繰り 返さ れる 
RIT Ko T, 2, 4, 8, 16, …… QOH ATS. と の 時 期 で は 卵 全体 が 一 種 の シン シチュ ー ム で ある . 

A) 産 下 約 160 分 後に 分 割 核 は アメ ー バ 運動 に よっ て 卵 の 表面 に 向っ て 移動 する . 核分裂 は この 移動 過程 を 通 
じ て も 行なわ れる ・ 移動 期 の 分 割 核 は 進行 方 向 と 反対 方 向 に 細胞 質 の 長い 尾 を 有 し て いる . 分 割 述 の ある も の で 
は 2 個 の 分 割 核 が 1 群 の 細胞 質 を 共有 し て 1 つの 単位 を 構成 し て いる . 

5) 分 割 核 の 表 原 形質 層 長 入 は 卵 の 前 極 附近 で 早く , 後 極 部 分 で は 遅れ る . 分割 核 が 卵 の 後 極 附 近 の 表 原 形質 
層 へ 侵入 する 頃 , 卵 の 前 極 部 分 で は 有 盤 葉 形成 が 始ま っ て いる . 分 割 核 の 一 部 分 は 卵黄 内 に 留まり 卵黄 細胞 形成 
に あず か る . 

6) 腔 盤 葉 形 成 は 卵 の 前 極 か ら 次 第 に 後 極 に 及び , 遂に は 卵 の 表面 全体 に 及ぶ . 極め て 早い 時 期 に は , MRE 
形成 に あず か る 分 割 核 と 卵黄 細胞 形成 に あず か る 分 裂 核 の 聞 に は 構造 的 差異 は 認め られ な い . 

7) 卵黄 核 も 腔 細胞 核 と 同様 に 有 糸 分 裂 に よっ て 増加 する が , 早い 時 期 に 卵黄 核 の 有 糸 分 裂 は 見 られ な く な る . 

8) 産 下 約 7 時 間 後に 卵 の 腹 側 で , 豚 盤 葉 の 不 均等 な 成長 が 起り ,、 その 結果 腹 側 に 有 礎 帯 が 分 化す る . 

9) 産 下 約 8 時 間 後に , PRED SIRNA OPA RC ARESE Sh, 羊 膜 及び 召 膜 が 各々 分 化す る . 同時 
(Cerin VION EE AICI PSS. 
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台湾 (第 1 次 ) ・ に マラ ヤ ・ マ レー シャ に つづ き , 本 会 海外 調査 隊 
の 第 4 陣 は 再び 台湾 に 向い まし た . 調査 期間 は 昭和 40 年 (1965 年 ) 4 
月 1 日 より 5 月 9 日 まで で , 隊 は 東京 発 , 空路 台北 へ 向い , その 後 次 

。 の 各地 で 採集 調査 を 行い まし た .. 

台北 付近 (陽明 山 , 台北 市 内 , 鳥 来 ), 新 竹 県 関西 。 花 薄 付 近 (タッ 
FUR, SRD, FRE, eet Ai CAHIR, WNA, 慮 山 温泉 , 幼 獅 , 
Ete, 梅 峰 , ZAI, マカ ナジ ), 阿里 山 , 関 子 嶺 温泉 , HERTHA, A 
東 県 南 州 付近 , ERME CURIS, ETAR, ガラ ン ピ 岬 ) 

成 末 の 主体 は 約 50 種 の チョ ウ の 卵 , 幼虫 , (断片 的 資料 を 含む ), 
約 200 種 の チョ ウ 成 虫 , 食 草 及び 多数 の 生態 写真 で 。 と の 他 に が , 甲 
虫 そ の 他 の 昆虫 も 若干 採集 し まし た . これ ら の 資料 は 今後 研究 の 上 , 
報告 の 予定 で あり ます . a 

な お 前 回 同様 に 本 隊 に 対し 絶大 な 配慮 を 賜っ た 国立 台湾 大 学 の 易 希 
Baggs 1c RTE 7S RH OBER I SRBCH VET. 





隊員 は 次 の 5 会 員 で あり ます . ay x tt 
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